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1. Introduction

In the last RAN4 meeting, the WF on RRM measurement relaxation for power saving were approved in [1]. In parallel an LS reply was sent to RAN2 [2]. RAN2 also had a CR to capture RRM measurement relaxation into TS 38.304. 
2. Discussion
RAN4 had a lot of discussions on the measurement relaxation in power saving. In the following we try to summarize and list all the scenarios.
· When Srxlev > SIntraSearchP and Squal > SIntraSearchQ
In legacy TS38.304, if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
The same principle shall be applied in power saving.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ

The legacy measurement rules for cell re-selection is specified in TS 38.304 R15.

	-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

-
Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].


As the intention of this R16 WI is power saving, the power consumption in power saving scenario shall not be larger than legacy case. Thus when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE is not required to perform measurements on the lower/equal priority frequency. The time interval (1 hour) is not applied for the lower/equal priority carriers when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
For the measurements on the high priority frequencies, there were some conclusions in the approved WF [3] and [1].
	R4-2005331
- When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;

· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.


	R4-2009265
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, if criteria of low mobility and not in cell edge are both fulfilled,
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled
· UE is not required to do any lower and equal priority inter-frequency/inter-RAT measurement

· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour

· When NW does not indicate that higher priority carrier measurements can be relaxed, UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (60 sec).



It is explicit that the IE highPriorityMeasRelax is only applied to the scenario where only criteria of low mobility is configured and the low mobility criteria is fulfilled when the serving cell has good channel condition. When both criteria of lowMobilityEvaluation and cellEdgeEvaluation are configured and fulfilled, the 1 hour time interval directly applies to the high priority carriers. In other words, IE highPriorityMeasRelax is disabled under the case.
However different principle is applied in the agreed RAN2 CR [4]. In RAN2 CR, highPriorityMeasRelax is applied on the high priority carrier in multiple cases where UE may choose not to perform measurement of NR inter-frequencies and inter-RAT frequencies. The related content in [4] is duplicated as below,

	-
if both lowMobilityEvaluation and cellEdgeEvaluation are configured; and,

-
if the UE has performed normal intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
if less than 1 hour has passed since measurements for cell (re-)selection were last performed; and,

-
if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and, 

-
if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:

-
the UE may choose not to perform measurement for measurements of intra-frequency, NR inter-frequencies of equal or lower priority, or inter-RAT frequency cells of equal or lower priority; 

-
if highPriorityMeasRelax is configured with value true: 

-
the UE may choose not to perform measurement for measurements of NR inter-frequencies or inter-RAT frequency cells of higher priority; 

if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and, 

-
if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ; and,

-
if the UE has performed normal intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
if less than 1 hour have passed since measurements for cell (re-)selection were last performed; and,

-
if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and,

-
if highPriorityMeasRelax is configured with value true:
-
the UE may choose not to perform measurement for measurements of NR inter-frequencies or inter-RAT frequency cells of higher priority; 

-
if both lowMobilityEvaluation and cellEdgeEvaluation are configured; and,

-
if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ; and,

-
if the UE has performed normal intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
if less than Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) has passed since measurements for cell (re-)selection were last performed; and,

-
if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and,

-
if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled; and,

-
if highPriorityMeasRelax is not configured:

-
the UE may choose not to perform measurement for measurements of NR inter-frequencies or inter-RAT frequency cells of higher priority.




· When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ

RAN4 had the following agreements in [5].
	· RRM measurement relaxation for inter-frequency layer with higher priority

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ,  no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 

· The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured.
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same  relaxed measurement requirement as those for the frequency layer of equal/lower priority.


The yellow highlight means that when the serving cell quality is not good, the relaxed measurement requirements for lower/equal/higher priority are the same. The cases when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQare are listed in the following.
if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ,
- if lowMobilityEvalutation is configured and fulfilled and cellEdgeEvalutation is not configured or not fulfilled,
the UE may choose to perform relaxed measurements on for intra-frequency, NR inter-frequency, or inter-RAT frequency cells (scaling factor is 3);
the relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.

- if cellEdgeEvalutation is configured and fulfilled and lowMobilityEvalutation is not configured or not fulfilled,
the UE may choose to perform relaxed measurements for intra-frequency, NR inter-frequency, or inter-RAT frequency cells (scaling factor is 3);
the relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
- if both lowMobilityEvaluation and cellEdgeEvaluation are configured, and both cellEdgeEvalutation and lowMobilityEvalutation are fulfilled,
UE is not required to perform intra-frequency, inter-frequency and inter-RAT neighbour cell measurements;
The time interval for measurement relaxation since last measurement for cell reselection is 1 hour.
Herein this case is contradictory with RAN2’s CR as well. In RAN2 for high priority carrier the time interval for measurement relaxation since last measurement depends on IE highPriorityMeasRelax. It can be 1 hour or 60s.
In summary there is different understanding between RAN2 and RAN4 about where the IE highPriorityMeasRelax is applied.
Observation 1: There is different understanding between RAN2 and RAN4 about where the IE highPriorityMeasRelax is applied.
In our understanding, RAN4 had efficient discussion for each case. So we prefer to keep the RAN4 conclusion and avoid to re-open discussion. RAN2 had an LS [R2-2005858] wherein the item#3 is related with highPriorityMeasRelax. RAN4 can send an LS to RAN2 and inform RAN2 the conclusions in RAN4.
	1. The description for parameter combineRelaxedMeasCondition in TS 38.304 can be (baseline) as described in the attached paper in R2-2006008.  Definition can be updated during CR revision and we will align with RAN4.  

2. For Proposal 3 in R2-2006008: case A – remove option 3, Case C and G – remove option 2 and 3

3. ASK RAN4 in general LS:  The parameter highPriorityMeasRelax is kept and defined as follows as a baseline: 
If highPriorityMeasRelax is configured and set to True, and the criterion is fulfilled, 

a. the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of RAN4

Otherwise 

b. The UE doesn’t stop measurements for higher priority frequency and the UE should continue searching according to Thigherprioritysearch.  Update if RAN4 has concerns.  

4. Network configuration should ensure that SSearchThresholdP ≤ SIntraSearchP, and SSearchThresholdQ ≤ SIntraSearchQ, as well as, SSearchThresholdP ≤ SnonIntraSearchP, and SSearchThresholdQ ≤ SnonIntraSearchQ.
5. Capture the following restriction in the field description in TS 38.331: Network configuration should ensure that SSearchThresholdP ≤ SIntraSearchP, and SSearchThresholdQ ≤ SIntraSearchQ, as well as, SSearchThresholdP ≤ SnonIntraSearchP, and SSearchThresholdQ ≤ SnonIntraSearchQ.  Capture: The network configures A smaller or equal to B 

6. Capture in TS 38.304 that “Less than 1 hour have passed since measurements for cell selection/reselection were last performed”. How to capture it can be discussed in CR discussion.  Let RAN4 know cell selection is added here.

7. RAN2 understands that RRM measurement relaxation method with scaling factor should be captured in RAN4 specification (TS 38.133). And RAN2 specification (TS 38.304) should refer to the relevant section in TS 38.133.

8. RAN2 understands the use case, in which the UE may choose to not perform any NR inter/intra-frequencies or inter-RAT frequencies measurements, should be captured in TS 38.304

9. It is up to RAN4 to conclude the measurement relaxation method to be adopted when both criteria are fulfilled if combineRelaxedMeasCondition is not configured.




Proposal1: RAN4 can send an LS to RAN2 and inform RAN2 the conclusions on the scenarios where the IE highPriorityMeasRelax is applied.
3. Conclusions

This contribution identified some misalignments on the relaxation measurements between RAN4 and RAN2. The proposals are provided as below:
Observation 1: There is different understanding between RAN2 and RAN4 about where the IE highPriorityMeasRelax is applied.
Proposal1: RAN4 can send an LS to RAN2 and inform them the conclusions on the scenarios where the IE highPriorityMeasRelax is applied.
The draft LS is provided in Annex.
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1. Overall Description:

RAN4 thanks the LS from RAN2 on RRM relaxation in power saving. RAN4 find there are different understandings between RAN2 and RAN4 about where the IE highPriorityMeasRelax is applied. RAN4 had sufficient discussion on applicability of the parameter highPriorityMeasRelax and had the following conclusions:

· highPriorityMeasRelax is only applied to the scenario where Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled,

· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour

· When NW does not indicate that higher priority carrier measurements can be relaxed, UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (60 sec).
· When the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, if both lowMobilityEvaluation and cellEdgeEvaluation are configured, and both cellEdgeEvalutation and lowMobilityEvalutation are fulfilled,
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
·  When the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, if both lowMobilityEvaluation and cellEdgeEvaluation are configured, and both cellEdgeEvalutation and lowMobilityEvalutation are fulfilled,

· UE is not required to perform intra-frequency, inter-frequency and inter-RAT neighbour cell measurements;

· The time interval for measurement relaxation since last measurement for cell reselection is 1 hour.
2. To RAN WG2 group. 

ACTION: 
RAN4 respectfully asks RAN2 to take the above agreements into account.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN4 Meeting #97-e

TBD
TSG-RAN4 Meeting #98-e

TBD
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